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Abstract 



PROBLEM TO BE SOLVED: To prepare a sheet of antimicrobial paper capable of 
effectively manifesting antimicrobial and antifungal effects by adding a silver-based 
antimicrobial agent and an alkali metallic salt to a sheet of paper containing an 
antimicrobial inhibitor such as lignin therein. 

SOLUTION: This sheet of antimicrobial paper is prepared by adding a silver based 
antimicrobial agent comprising a cross-linking type silver carboxymethyl cellulose and 
an alkaline metallic salt of a carboxyl group-containing compound such as calcium 
carboxymethyl cellulose to paper layers ranging from a surface layer to the second 
layer of a sheet of multilayered paper containing an antimicrobial inhibitor such as 
lignin therein and forming the sheet of paper at a ratio of the present alkaline earth 
metallic salt/antimicrobial inhibitor within the range of 2&mu mol to 20mmol/g. 
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0, -±E7Vu# y ±«AK*4:±B»i«ttia»W4r* 

y ±m^m/^mmmmn= z»mo\ e/g-20 

Omm o 1 e/g"CfcS»#3ll ^EttWgtlBtt. 

Sift, 
K. 

{M3*J« 6 ] ±K*«*StMl&tfy A'* y ±£i&& 
-5ft3fc>S 2 *>P> 5 <7? V ^i"iX3ftMC|B*£oa:*3K. 
[00 0 1] 

L<li, y^=v*ogtMttH*»K«:**i-5>"«/^ 
[0 0 0 2] 

[0 0 0 3] ClOJ:5fta«ttA«©5%«tt, 

[0004] ua»u fKtt-ctt»** S3 F«-c*>9fflat> 

3 2 9 . 
[0 0 0 5] *fc, *«fb-fr*^C«rttl«»«fctt*}H 

tut, y /H»*»y * * y /^^^/w^^r^s 

(#B8BS 5 3-1 0 9 9 4 1 

[0 0 0 6] 
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2 

P. DP*^jBa*Jxfc^^A»e>^5tt*-fflv^6»^ 
fctt* *J»l^ttBr • K*^fPfflS:^i"«>wo, NUK 
P, L U K P §0*^ 6 ^Vu/^rffl v ^fc^^-^ 

fitBH4ia*» «t o a * n 

[0 0 0 8] 

[^§r«?*i--53ta?)(D^a:] ±KG>»M*tf*-rSfc 

[0009] * 0 1 y 

20 4Jl*4*-r5T^*y±«A«tit«rft««li:*^, ± 
By^=^«fO»Wlttia*»1t«r**1-6W-ELfcco 

[0010] 

[0 0 1 1] r©»W*cJBv^ix$«i«lfti*. ttBtlPfi 
*«bft*r*#"#-SKK:«**«:»Jll2tt/r /u* y ±ff ft 

[0 0 12] ±R<0tt»tt»««tr**-r5«*. 

5o JiEUrofliLTtt, Shifts 

# v :ow/i<nio(o»i, turn, x 
*a*#Jlfc«4*«;««iXtf r ^* y ±**iuk'*E't- 

*0 [0 0i3]±B*l«i:ll Ui»**cJ:?>Wt3lx 
[0 0 14] ±E*«»0»«*S, NBKP, L 

b k p s DP*w*e**tfc/<^A>b»iat*n& & 

50 *iMii^if<tv^■C, trtSSOSr^v^TtetB • 88**0* 
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3 

<Z>JRflas % NUKP, LUKP^^jga^/UT^ I? 

[0015] «*wetM»it*«cryu*y_± 

[0 0 16] ±EaBttH*«KSr4*'*-5«» 
£ *> 1 o^ifiE***^*^** ±E#JIi& 

ixtf, «M-W*»tff^««:»»U#6«)"C. ±E£SS* 

[0017] ±e«* *stss«;Rtfr y ±«AJRtt 

*E1-5JRJHi, ±E*t<BttRa*»KSr4«-*-6«Ji*s 
*U*J:^. iEflteWSMJHXtfT^* 9 ±m& 

[0018] ±E«**«:B»iat5ryi'* y ± 

SKJUcELTfc. ±Ett«tt»*«W*r*<r*-6Wi 

[0019] t:5-e, ±E#JIJK<D*JiM:, -H&tcJ: 
2 JiB«*<o*JRJitt. -^(c±E 

-5 jJMM» b , ±E^H He , ±E»£ *SrtSaJR 
tfT/w* y ±*A**«rE* tt<^ * 5 fc-i-S - 1 
Lv\ ±E*»*±Ea«ttlB**lt«r**-*-5 

[0 0 2 0] C<7>*§£\ Ma^O*JBJC5fiV«JBiC± 

E^^Stffl»JRU J T^y±3S&JR^*ELr i b. St 

[0 0 2 1 ] ±E^WfitSS»JSU J T/^ y ±« 



(3) ftfflW-l 0-1897 

[0 0 2 2] *«3R<0»JiwlBtci»»i-5»'&, ±E& 

tf, ±E«ttH*«JK*r*#*SW*^*WXt«fr 
i«t5»ii:«)IB^ ±ESt«ttH**K***-r5 
JO mfe<o&M£ 9ftW<oW&RXfiztib»-r&Mmk0>tn 
(oKWLTE-rsc -hEBr^co 
SUIfi. ±E^>«*ilB]«»w v XJ|£l*0>*J|lci&V'« 

[0 0 2 3] ±E«*#aW*l»O t T/w* 

<fc<, ±E««ttia#*«*r*#i-»Bf*«)* 
■ *«rt-**MR\ ±Ett«ttB»*lttr4*-raBf 

i\ r<o££, ±E0>»&fcra«i::, £ 

[0 0 2 4] -tOBf3£<0*JIi:»i-5**JB3as, 
±E3R«o±T^2o'fc5»'fr, tfc— *<z>«t- 

±E««=&a:iB*JXu t r/u* y ±«&*«^**£-£ix 

[0 0 2 5] irC5t\ JiEo<R*#St**J»t/T/v* 

y±«^js^fis xttsawiMKtt 
iEaMttasftft^^-rsisJi^afi^^ftJi, sra. x 

«»c:T/u*y±«*il*t**Ur. JiEStS^PlS^ 

K*sr^*y±siA«»*r«»-t"S^"c, &ft*ftn-t 

5li«rWJU «:«^ffl<oia*d5|6JhaF*x5. 
[0 0 2 6] ^©JSM^fflv^feiiiSiEtt**!*** 

-/0 -t<©J:5*aB*Ji: Ittt, ii«*<D**#a«*l** 

Til Ji«l>r^-V2flE**-C*)-B-tf3*-7-< htc^^m^^ 

[0 0 2 7] *fc, fc L-cri, * 

/w^^i/yua***/^— 3lttwixfet*_y 
X^U>k <D&n%&^v>$ i^^&^it^<0 
50 mm,*?. g^^tcafPttCDfcSiryvn— xJkm&tt& 



5 

ft, «*.tf, *;u**V^f;ut;vo-^ (^T, CM 
Ct*t5.*) <0«46 (»T, CMC-Agfc»t 

[0 0 2 8] ±|ECMC-Agf«BW»aail^«-i-S«Sl 

[0 0 2 9] IBCMC-Agll, BriEO^/V* 

SfelC CMC-Ag«©CMC-fb-fr*^j|R««3t«rW 
[0 0 3 0] CMC-Ag^COCMCjk^lC»M 

Sr«j***s^tt, cmc it^-vo \z$&mM * ih^ u . >r 

-^<z>R«:»«*T««RJcS;Sii-5 r t -eft b c * A* 
$}VT)\sf\i K-^^y *-*-y— /i/ftifwr^xt KJH. 

^on|«¥o)(«^o^^fc**» atr^uofc Ky 
[0 0 3 1 ] CMCft«*«i»««ia*»***S AO 

[0 0 3 2] I<^CMC-Ag(OM^^f/Wk 

SiW-TS.') 2: CMC-AgO&GDiSBI 

5 DS^O. 4-1. 0*S»*L- 
< , 0 . 0 1-1 §fi%tf*»* D S 

#0. 4*SSoS^«, «lc»U*«l*^**^S* s 

/>/i<ftot, cmc d»e> ami u-^i- u 

<fc<, 1. otemtLZb, CMC 

"Ttt, ±IBDS0?<|[Jc^3&*b1* , • BSA^t/ 
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[003 3] rcD^p^tcfflv^ix^r^^ y ±^^jk^ 
m^-h*). r^* y ±»A«t urn, ■^^v'?^ 

^•^fcrrbix, jww&fctt, y^ 

K<o*a«^ff^*l[*ff. xttc'MCfc*>tf5wiis 
-c#So wnb<z>+-e<3,-r/u*y±«4«<oiB««:M 

[0 0 3 4] r^7;u*y±S^M^«ii:lT 

tsr ttfx-zz&s r^*y±WAii*«r«*i"5# 

[0 0 3 5] ±fa<04 , "CtCMC$rfflV^t>^ti, 

20 MC-T^y±S&JR^»-t-6o ) ^Hr^WtLT 

CMCWv^i/!> Att (tXT, CMC-Mgirfr 
f5 0 ) , CMCro*^^* CMC-Ca 
tWi-So"") , CMC^y«)Al (A^T, CMC-B 
a kW-tZ>o ) **«*)Jffe^S. TA-# y ±JS&**rtft 

CMC-MgMtafWT, ^TCMC-Ca, C 
MC-B SL<DmtteZ>o 
[00 3 6] rOCMC-7/^y±«i*^DSIi, 

30 T^*y±BiA*oami**:ii«E-r***»fe. o. 4- 
i. oas#*L<, r/u* y ±*4«**«»i, dsic 

[0 0 3 7] ^yW/K^r^/vX'S^b'&ltocOlS)— ft 

<0 JS^O^-g-lg CMC-Ag • Ca t»"t-5o ) 

[0 0 3 8] ccos^. itfflSix*±B«**«>«r» 1 
ft-^r^ y ±s&JSofttt, cMctoiS&utCMC 

50 <oa-fr*tttfflt^fc»*tt» ifcK*<BM-*»T/w#-y±« 
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2 0%s«(z>«ffl*oHij«!6SpraB^4s o 

[0 0 3 9] 4*5. wCD*g^i££<£ffi LfcS^ft. T/U 
* y±«A«*s«J: 9 CMC*>b»«L-^1-^<z>-0, A 

[0040] ±isM&mKmmRxfiTA'# y ±s^n« 

[004 1] »tticj:oT*jlra*ix6«'S-*aii#Jo* 
£D£;h,£*ftJI l gK*5^T. JSt«»*-**ix5«*-e. 

0. 31 — 1. 2mg/g.#ff*L<» 0. 47 — 0. 
. 9 4mg/grt*J:«J#*LV\, 0, 3 1mg/g*«T 

V\ 1. 2mg/.g*rjtt*.<5*-Cfc, £tffi#J£L 

T^«:+»ld»t5^, *<Oft*ttl. 2mg/ 

g^fc#i***v\, 

[0 0 4 2] Sfclc, «**tt*#J*:jSBaraLftV«JB«C 

-C,-StM»JJC^*Jx6«*-C0.' 056—0. 21mg 
/gdS»*U<^ 0. 0 8 4-0. 1 7mg/g^J;l3 
»*IV^ 0. 0 5 6mg/g7te«TM*, StBJHt LT 
»*Sr+»l:**t5:W-C#4v^ &fc s o. 2 1 

3ftS v *©tB A 14 0. 2 1mg/g©iSi:*8- 

[0 0 4 3]. ««4m«»«:«iMPJ|lcft«fc 9 , 

**JxS**-C0. ■ 1 6-0. 78mg/g#)f4L 
<, 0. 31-0. 6 3mg/gdSJ;"9»*tK 0. 
16mg/g*»m St«*li:LX»**r+»*cjm 
t5ri^*4v\ 0. 78mg/g$:ii5 

HB*fl0. 7 8mg/gOi#t^V^ 
[0 0 4 4] £61-, ^=&fet®»J^^DL4V>Jffi@(C 
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ttBSW^S^SftiTO. 028-0. 14mg 
/gs&S»*L<, 0. 056 — 0. Ilmg/g7!*.fct9 
»*LV\. 0. 0 2 8mg/g*im fit«#J4:LT- 
»*r«:+»lc55l»i-«>C.i:3&ST#ftv\ 0. 14 

*<0tB*MiO. 14mg/gfl)tti*l 

[0 04 5] ±fST/U^7 y ±H&Mtt0SAlktt, «IC 

Jx 5 ttBS ttH«*fr 0 5 *> y v £^8S 4: L T *» 5 
fctt:«LTte©ttm±IB»*frfc*< tt5*rt]fc*> 9 , 

[0 04 6] A^wt-ti, «ani-sr/i*# y ±s^M^ 

ft (JtWirLry^^) (C*tUT, 2 /i mo 1 e/g 
20 — 2 0 0 mm o 1 e / g U < , 2 0 ju m o 1 e / 

g — 2 0mmo 1 e/g^J:*3»*U\ T/U* y ±SI 

A«**or/u*y±JSA*^** s fii»ttB*ftfl (» 

ftt LTJ^y) i:#Lt2umole/gJ;9*i 
ifc, 2 0 Omm o 1 e/gi^^t, 7/U# 

[0047] ±eimitt, Mtuam ±b<z>« 
ttftau »»*fr«toi-3ci#-e*a. 

So 

[0 0 4 8] r©±5fc®*»& LTJ4, ilSStSSJ^ 

[0049] ±iE*«9rti±ffliLrtt, r^y/vrs: 

[0 0 5 0] r.^*«9-|Ri±fflSrfflV^5»'&tt, *<D8s 
50 JtlDSlt, ffl gl:Wlt % 0. l-25mgWL 
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iflj£^max-f\ 2 5mgS:8itfflV^i, »^ 

[0 0 5 1 ] ±EJilB«*»i:L-Ctt, 

[0 0 5 2] ±IB»«OfcLTtt, ^ySTfKf^ 

r*y*4Mi, #y«HfcK^/K *y*u^, 

[0 0 5 3] _r^JinMft**<Xl«»JM*:JHv^S»# 

I*, 1. 0-15g/ra 2 A5»*LV^. 1. Og/m 2 

5tft>"f, 15 g/m 2 tttiTfliV^ClifcT*' 

[0 0 5 4] ±fB&*OWtro*ii: LXIi, y ^B^/Vi/ 
C'-kSrfflv^r ioy ^HM^u^-Mi, 

[0 0 5 5] 

[0 0 5 6J 4i\ S«TJfll*a««*«»*AtfTA' 
#y"±*A***r«*Lfc. *©«3t««:TIBlc*i-. 

[0 0 5 7] 1 ) jMffl!**'**^ TvHr/u 

B-milJA (£iTs 5g«MCMC-Na tWi" 

£o ) 

CMC-Na 6 0. 4 2 3 g (DS = 0. 6 2, 1M 
=» 1 2 0 0, 7K#3* : 7. 9 5%, teK$! 5 6 . 6 2 
g) £r-f 0 8m 1 RXffrl 1 4m 1 IC 

str^pot l g (7. 7ml)i 

ytaX-fco &V>T\ 4NNaOH24. 5ml SrITt, 
ElSR«Sr8 0*CJc:»iaL3B»IB«#Lfc. K*« v « 

aair^ftLrKr/^y.trfttt /vt 

Xffl«;l»LTSR«a!CMC-Na 5 3. 2 3 9 
4g (*»»3. 8 4%, SzKfeSl. 19 5g)£# 
fc e 4*5, wOB$CO>T^->Se^fi:(12. 5 7 6meq 
/g, DSteO. 5 3-Cfcoyho m—<OCMC- 
Na«:fflv\ RffiSM* (xtr^PPt Ky ^*«) *r« 
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70 

lit, ^iSCMC-Na (DS = 0. 54, 0. 5 
5, 0. 5 6, 0. 58) **iX-?ftJ!iSLfc. 

[0 0 5 8] («i6«2) *«S!CMC-AgW^fiJt 
Ctifittll T*Migbfc^«aCMC-Na 3 1 . 198g 

(DS = 0. 5 3,?k#^:3. 8 4%,- iM: 30 
g) £zK2 0 0m UCiB»«. 58K&14 0. 5 7mg 

5 0%^ /K l 0 0%> — /wcDHHi-ifci* U 
S^RM, »1CMC-Ag 3 0. 9 4 8 g (*» 
70 * : 3. 2 9%, : 2 9. 9 3 g) &'&ti 0 fl£ 

**«r*H ! -»*»«ftt'C«*i-6 4:* ****** 0. 2 
8% («6**) , 0. 2 7% (***£>) Tfco*:,, 4 
fc, «a«il2:1B««)Sft«HCMC-N« (DS«0. 
56, 0. 55, 0. 54, 0. 58, 0. 5 5) ^ffl 

tv, 0. 2 9%, 0. 3 0%, 0. 4 4%, 0. 5 7 
%, 0. 6 5%^SiCMC-AgSr!!liLto 

[0 0 5 9] (SmmS) **SiCMC-C a O^fiSc 
Kig^Jl (CfS«^*ffiS!CMC-N a 7. 0 3 4 7 g 
20 (DS = 0. 5 4,tK#*:9. 2 0%, M: 6. 
3 8 7 5 g) Sr7K2 0 0ml ICHfflflL $8ffc*7yU->£^ 
•eS*fqtt2. 7 7 8 8 g&aO;LT 7 0. 6**m^»L 
fc. RJ&a. 7K, p<^y-/^-Cft#L, W 2 ft* ft* * 
iiCMC-Ca5. 7 9g : 3 . 0 4%. .» 

** : 5. 6 14g) *nti* X/Uist^timt:®*- 

%-(***-C4. 6 1%) "Cfcofc. 4fc, KilWli: 
Et«)»*aCMC-Na (DS = 0. 5 8) *rfflt\ 

30 W*tf s 4. 8 4%ro»ffiSCMC-C a Sr»ifiLfc c 
[0 0 6 0] (fitt0J4) *ffilCMC-MgOM 
M»«HClB*W*«a!CMC-Na 4. 0 7 2 9 g 
(DS = 0. 55, 1. 7 4%, **»:4. 

0 0 3 g) t*2 0 0ml.l:M», Wll"^*^* 
6 6 2 9 gttx.T8 6. 9B*fHJ^fcL 

ffilCMC-Mg 4. 0 6 5 9 g (*#* : 1 . 74 
% y ^tK^i : 3. 8 7 0 3 g) Srftto 

^ *J4 2. 6 7%-(^*ftT2. 6 2%).T*>o^o 

[0 06 1 ] (t»Ml5) «ffiSCMC-Ag • CaO 

- 

HitMl luEf©*«lCMC-Na 2 2. 7 6 4 9 g 

(D S = 0 . 5 5, fcftm : 4 . 91 %, : 2 

1. 6 5 7 1 g) &7k2 0 0m 1 |CH»«. 1 3 

1 . 2 g , 5BK^7U i/i? • G9zk*Pfe 2 . 6 3 7 g 4r^Xl 
;L-C, 1 6 3NfP5JiaLfco R«i;», *9 J—A*X 
5ftj*L, S^«:«as *1SSCMC-Ag • Ca 2 1 . 
7 0 7 7 g (7K»^ : 2 . 6 5%, «7K^ : 21. 13 
50 2 4 g) «r»fc. «»t/*7Ui/!>A***«rllR*»*» 
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n - 

Wtt-cajje-rst* «$**tto. 33% 

0. 3 2%) "C\ *yb->^iK'g'W*ttl . 8 9% (-fir* 
8 4%) T**)ofc 0 H&« 1 lCfBffi<7>& 

ilCMC-Na (DS = 0. 5 3) «rfflV\ Kl£*«= 

0. 3 7% ^/^!>^W0. 8 6%©»*1C 
MC-Ag • Ca£S£igL*: 0 £ <b(C Kig#J2(Cf5® 
©SMffflCMC^Ag (DS = 0. 5 6,*M*: 
0. 2 9%) EJfcfcf* (fflK^^V^AW Sr 

*»*:2. 5 4%, ««»W5o. 2 8 
%, 1 . 3 2%<0««S!CMC-A 

g * CaSrKigL*:, 

[0 062] 1 - 9 ) 9fi«(DfilDC <fc 

Wtt«W»t*7Vi'# y ±«&KttoiSKAi 

2 JBBo«Jl (v^*5, *T) »c 

4g/m 2 *ctt5J:5^«»«ria«U ««W«:BSJi 
Lt s «5t«2-C«3tUfc*«a!CMC-Ag (DS = 
0. 5 5. IMrfT* : 0. 3 0%) , RXfTjU* V ±SH 
A»ifti:LT»3t«3tCfB*<0*«l!CMC-Ca (D 
S = 0. 5 4, 3&;Ui/?AtW*: 4. 7 6%) 1 
ar5*2(C^i-*jKDDUTtJ?»L, €-JI£fifct 
TJE^K^U-C, -5Ji7>f^— «:«5*-Lfc. »6>ft*:5 

fc. 1 4 0 &>W&<Vf&&&& 1 Xt** 2 It**-*". 4*5, 

^*<o rAg/«j tt, *S («2«<z>ftBXtt£fltt£ 

#) 1 glciSlDtfcCMC-AgtWAg©* (mg) 

CMC-Cat^CaOt (jimo 1 e) £r^-f e 
[0 0 6 3] ±EjRJB*©y^-^*tt, T 

Battle* DWtLfc. 
[0 0 6 4] y :/-^<P%!)£ 

TAPPI standard T236 hm— 8 
\s<jVf<Dl3 y/<~ (ffij ^U^h TAPPI UM2 4 6 
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7^ flfi (Kappa number) SrBiSi't" 
5 0 C^BfeSiXfc*!/^— Bl-ff* (0. 15) 

i©IIWJI^v^cI 2 S&tf 5 ?4 1—£M<n 

y^V^#*H:, **U*|X7. 8llt% 7. 4 9 
[0 0 6 5] ±f£K/J*tfi*»li, TIBO*ffilcj: 

tappi (r^y*«/^««ns) aWftjtrsT 

APPI Standard T 487 pm-85 

tt8K& Ltf^^ 5%gjd*IL7t*l«i£5* 
^Jgi&tC 5 0X 5 0 mm.O»WJt«rll*, WfiO^ 
B»K«r»»Jt^D3&Mtfc 0 *«lj:3 0t-Cl 40W 
m\ 7 0 i t 1 4 0 @(C7!»^cO^W«rm«!L/t 8 fllv* 
fcMMMfefi, T^^/W^* • TUA234 
(Aspergillus niger TUA234) At/, T^-iA-^/w* • 
20 ~7%i39* I FO 6 344 (Aspergillus funigatu 
s IFO 6344) '«*tc*i-Ra»tm»»Cot >T 

l/3S:8x.4v\ ) 

[0 0 6 6] 0t«E«l — 3) »*K>oaS^WJCj:6«« 

30 mttttmm t u raam 2 -c»as l )tK«fi c m c - 

Ag (DS = 0. 5 3, m&*m : 0. 2 8%) **3 

tcE*t<0M»n u r v ±JK4JUfr*ttA> ufrir \ft 

fctfoTB&sMmifcSrfTofc. 1 4 0ftifi«<D*g#£& 
3 (^^i" 0 

[0 0 6 7] 
1*1] 



(8) 













n a 


£ m 












i 


2 


3 


4 




*HI <g/n») 


mm 


50 
(345) 


49 
(344) 


47 

(342) 


45 
(340) 


'jr-Ve^o') 


(£(*) 


19 
(25.8) 


3,8 
(25.8) 


17 
(25.6) 


3.5 
(25.4) 


CMC- 


-Ag 








mm (%> 


Sri Cm ifm 


2 0 
(3. 6) 




mm (g/B 8 ) 


W. 9 IS 




1 2. 


8 






AgBsfiBfi Ong/n 1 ) 


5& CiB 




3 7. 


1 






Ag/& (ng/g) 




0. 5 8 
<0. 10) 


CMC- 


-Ca 








SSW (X) 


mm 


1.7 
(0.31) 


14 
(0.61) 


as 

(1.2) 


10.2 
(1.8) 




(g/ffi 1 ) 


mm 


1.1 


2.2 


4.3 


6.5 




Ca^DS Crng/v 2 ) 


mm 


50 


100 


200 


300 




(jumole/g) 


mm 

(£#) 


319 
(48) 


658 

(97) 


1365 
(195) 


2148 
(294) 


m^ittm Q4B3D 








Aspergillus niger 


O 


O 


O 


O 






Aspergillus fumigatus 


O 


O 


A 


A 



[12] 



(9) 



VtVRW-l 0-1897 



15 



16 









H J£ #J 








5 


6 


7 


8 


9 




*«. Cg/m*) 




45 
(340) 


44 
(339) 


43 
(338) 


41 
(336) 


38 
(333) 




'J^->fiCfi/iii«> 


^2B 


as 

(25.4) 


a4 

(25.4) 


a3 

(25.3) 


a2 

(25.1) 


3.0 
(25.0) 


CMC- 


-Ag 








mm oo 




3 0 
(5. 3) 




j&tafi (g/n 1 ) 




1 9. 2 






mom 

>r* dm 


55. 7 




Ag/& (mg/g) 


Si 2 /a 

(£80 


0. 87 . 
(0. 1 6) 


CMC- 


-Ca 








CO 


mzm 


0.34 
(0.061) 


1.7 
(a 31) 


3.4 
(0.61) 


6,8 
(1.2) 


10.2 
(1.8) 




mm w) 


mm 


0.22 


1.1 


Z2 


4.3 


6.5 




Z*m& Gag/a 1 ) 


mm 


10 


50 


100 


200 


300 




(*/nole/g) 


mm 


72 

(a 8) 


366 
(49) 


751 
(99) 


1581 
(199) 


2507 
(300) 


nwim cub*) 






Aspergillus niger 


o 


O 


O 


O 


O 




Aspergillus f urn i gat us 


o 


O 


O 


o 


O 



[0 0 6 9] 
1*3 1 











it e 0y 










i 


2 


3 


m 


(g/a a ) 


(£#) 


50 
(345) 


43 
(338) 


37 
(332) 




S*2JR 

(£<*) 


a9 

(25.9) 


a4 

(25.3) 


2.9 
(218) 


CMC- 


-A* 








mm oo 


S&2JH 

*(£» 


21.5 
(18) 


32.2 
(5.7) 


42.0 
(7.7) 




m& W) 


#2ffl 


118 


20.6 


27.5 




Ag^tOft (ng/a f ) 


f*2« 


37.1 


55.7 


74.2 




. Ag/tS (og/g) 


W2« 

(£*) 


0.58 
(a 10) 


0.87 
(0.16) 


1.2 
(0.2D 










Aspergillus oiger 


X 


A 


A 






Aspergillus fumigatus 


X 


A 


X 



[0070] (*£«) ttt&wi 

fe, CMC-C a £^DL?t#^ «<o£#*a*0. 5 
8mg/gi^*V^»-fr-Ct>B»A»rj«a*«r^L, »K, 
30 CMC-Ca Sr^DWV^Ii, «0*«*M. 2 

[0071] (^jio-i3) ^w^ias 
A'* y ±m&mm % em?** -r-<o 

40 [00 7 2] 
[S4] 



-9- 



(10) ^ffflW-l 0-1897 

17 18 





* « m 


1 0 


1 1 


1 2 


1 3 




i*Ffl (g/n>') 




64 . 
(345) 


63 
(344) 


61 
(342) 


59 
(340) 


'^XfiCg/B 1 ) 


mm 

(£#) 


4.8 
(25.8) 


4.7 
(25.8) 


4.6 

(25.6) 


4.4 
(25.4) 


CMC-Ag 






CO 


83® 

(£#). 


1 6. 4 
(3. 6) 


mm (g/n J ) 


»3B 


1 2. 8 




»3« 


3 7. 1 


Ag/ffi (mg/g) 




0.4 8 
(0. 1 0) 


CMC-Ca 






Of) 


mm 


1.4 
(0.31) 


2.8 
(0.61) 


5.5 
(1.2) 


8,3 
(1.8) 


&ttQft (s/d s ) 


353® 


1.1 


2.2 


4.3 


&5 






50 


100 


200 


300 


(^nole/g) 


mzm 


260 
(48) 


529 
(97) 


1094 
(195) 


1702 
(294) 


tt&Vtm (14 B&) 






Aspergillus nlger 


A 


A 


A 


A 


Aspergillus fumlgatus . 


A 


X 


X 


X 



[0073] msmizmGiffixm&xfiTfr* 
[oo74] (Hffi^ji 4) »««Foaan^±i«atr io 

CMC-Ag -Ca (DS = 0. 5 6, iStt^O. 2 
8%, #/\,is$A>tt#l. 3 2%) «:«5lCEt«)l 

TTJ A 2 3 4 (Aspergillus niger TUA234) *rfl|V*TKa» 

« 5 40 

[0 0 7 5] 
1*51 



[0 0 7 6] (SB*) SW;v->!>AOB*mt5 
CMC-Ag -Calt *lfi« 1 — 9 t BWcRf A»t«ai 
*Ulfl&h*fco. rcO^^, CMC-Ag • Ca©SMJD*l± 
±|2©CMC-Ag&t/CMC-Ca fcflSUfcllHJirLfc 





I A 


2 


tt 


W Cg/m 1 ) 


Si2« 

(£*) 


4 3 
(3 3 8) 




9*:* (g/n') 


3&2JB 
(£<*) 


3. 4 
(2 5. 3> 


CMC-Ag-Ca XI* CMC-Ag 






kbqo* (X) 




3 3. 2 
(25. 3) 


&ftQfi (g/m«) 


02JB 


2 0. 6 


Ag&ftQft (ag/a 1 ) 


I320 


55. 7 


Ag/tt dg/g) 


&2/B 


0. 8 7 
<0. 1 6) 


Ca^QSOag/n') 


SI2B 


263.7 




(i&ole/g) 




1935 
(260) 




66*tf 7 H» 
WVL 1 4B& 


O 
O 


« 



-10- 



(11) 



4#M¥l 0-1897 



19 

ftjSSbnftOTTfi, Hfi^jl4(DCMC-Ag -Ca<^ 
#sAnSl*2 0. 6 g/ /m 2 -Cfc5Wl:»LT, 9 
(OCMC-A g&tfCMC-C a (O^^Sfi 2 5. 7 

fee 

[0 0 7 7] (H»#J1 5-2 1) «MN££J:*«£4r 

8\ *I^6i2llO«IS:»«Lfc«, wtf)fftJl0) 
aBffJC«jS«2'C«aLfc*«a!CMC-Ag (DS = 
0. 5 4, 0. 4 4%) 3 TKit 

(DS = 0. 5 8, 
^**:4. 8 4%) OSB^?SS:^6(C|a«t^fi^^^ 



<?0 



70 



T^^/W^r/l^^ • — TUA2 3 4 (Aspergi 1 1 us 

niger TUA234) fc^TB&3Mm**rfTort:. 7 B&ig 
140 Sig^^^m^r^ 6 Ic^tTo 
[0 0 7 8] (lt««4-6) HM»ife^J:6»t*#J<0* 

m 

fee ««Lfc«^W&®#J£LT, M»«2T§U»Lfc 
ft«fflCMC-Ag**7*C|B<SO*S:»J!niL, T/v* 

T^<</v^r/u^ • =- if— TUA2 3 4 (Aspergillus 
niger TUA234) fcja^TRrt»im»*rfTofc 0 7 B*$ig 

[0 0 7 9] 
[*8] 













* ft m 












1 5 


1 6 


17 


1 8 


1 9 


20 


2 1 










»2« 

<&<*) 


6 4 
(3 5 9) 


IS 


«t>*(E/V) 


MM 


5. 0 
(2 6. 9) 


CMC- 


"AS 












ABU 


fc/W) • 


3. 3 8 


4. 5 I 






1 5. 0 


2 0. 0 




As/tS Cig/g) 




0. 2 3 
(0. 04 2) 


0. 3 1 
(0. 0 5 6) 


CMC- 


-Ca 












2.05 


3.08 


4.16 


1.03 


2.05 


3.08 


4.16 




Ca^Qft (tt/**) 


99.4 


14a i 


\2DL2 


4R 7 


9a4 


uai 


20L2 






*2S 

(£*> 


460 

(92) 


744 

C138) 


1003 
(187) 


248 
(46) 


460 
(92) 


744 
(138) 


1003 
(187) 










A 


A 


A 


A 


O 


O 


A 




MBSfc 


X 


X 


X 


A 


A 


o 


A 



[0 0 8 0] 



1*7] 
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(12) 



10-1897 



21 



22 













Jt & #j 












4 


5 


6 


m 




(g/m 3 ) 


82© 


64 
C 3 5 9) 


<JOfi(g/m 8 ) 




5. 0 
< 2 6. 9 ) 


CMC- 


-Ag 










mm (g/B , ) 


3.38 


4.51 


5.26 




Ag^Ilfi Gog/n') 


15.0 


20.0 


30.0 




Ag/te (ng/g) 




0.23 
(0.042) 


0.31 
(0.056) 


0.47 
(a 084) 






X 


A 


A 


14 


X 


X 


A 



[0081] mm mmwi 5-2 1 1 tt&m 4-6 

CMC-Ca^L^i^ «0Vgr*r*3&S 0 . 
3 lmg/g i'>ttv«^tRd>t«S**:*L, 35 
fc, CMC-Ca»Ul/^lt 
0. 4 7mg/g h&^*&-Vt>W5t>*XfiMfk&»i>*<> 
Tto JMfcm ^ 9 i SMS« 1 5-2 1 fttHM"* 

[00 8 2] (jtffiffil 22 — 25) 7VU# y ±«&JR*S 
fcLT*ilCMC-Mg*ffl 

ft 0 mm\*izi6&G&xmt\*x, jKt«2-csiiLfc* 



**«aCMC-AB*r*8^ia<BO**r»JPL, T/K*7 
y±SH&**fcb-t\ «3t«4"C3H3»Lfc*«fflCMC 
-M g £^ 8 (ClfSfficDfi^D Lfco ft*5, **»G> r M g 

20 ^5 y 1 g^fc^ll^CMC-Mg^^Mg 

(DM (timo 1 e) »fe*Lfc 5 

^/i^/V* • TU A 2 3 4 (Aspergi I lus nige 

r TUA234) &ffl^Tto**tm»£fTofco 7 0&i©*£& 

v i 4 0 mm&cDi&m&m s ;^i- 0 

[0 0 8 3] 
[^8] 













It tt fll 












2 2 


2 3 


2 4 


25 






(g/a f ) 


(£» 


64 

(3 5 9) 


'jr-VMCg/n 1 ) 


3fl2» 

(£« 




5. 
(2 6. 


0 




CMC- 


-Ab 










Ag^JDfi (mg/n 1 ) 




1 5. 


0 






Ag/ft . 


(ng/g) 


#2B 


0. 2 3 
(0. 0 4 2) 


CMC- 


-Mg 










HggS&Qft (ffig/B 1 ) 


50.4 


100.8 


149.7 


200.2 




(uniole/g) 


(£<*) 


415 
(77) 


830 
(154) 


1232 
(229) 


1648 
(306) 




7B& 




A 


A 


A 


14 B& 


A 


A 


X 


X 



[0 0 8 4] mX> T/*#!>±«te***LT*«H 
[00 8 5] (**tt2 6-2 7) RgtR8=(;: <fc £ft&tF 



mn&li 5 i:E«o*»i:!toT 5 i7>f t-t»K I 

SffiSCMC-Ag * C a <DS = 0. 5 3, 
0. .3 7% *^!>A4**0. 8 6%, &U<, DS 
50 =0. 5 5, «£#*0. 3 3%, */U'>^A«*T* 



-12- 



(13) 

23 

1. 8 9%) £*9(ClEtt<0»«r*flDLfc o nhtltzS 

t LTT^^^/M • TU A 2 3 4 (Asperg 

i 1 1 us niger TUA234) fcJB^TRsMWftSrfTofc. 7 

[0 0 8 6] 
[*9] 















)mm 












2 6 


2 7 


6 






(g/m») 


82® 

(*«■ 


64 

(3 5 9) 


W-itfCgyV) 


$2fi 

<£{*) 


5. 0 
(2 6. 9> 


OfC-Ag • 


CaXttCMC-Ag 










(mg/in*) 


8.00 


9.14 


5.26 




Ag^nfi Ong/ffl f > 


3 0. 0 




Ag/fifc 


(IQS/S) 


3S2/B 

(£» 


0. 4 7 
(0. 0 8 4) 




CaS^mfi Cmg/Q*) 


69.5 


172.8 








»2H9 


347 
C64) 


862 
(160) 








O 


O 


A 


14 0& 


O 


O 


A 



[0 0 8 7] (ISA) Sa6«2 6ftU«2 7ttt««|6^ 
fe, C a URIC, CMC-Ag-Ca^^f: 

»£lCfcS£J60lJl 5 -2 1 * W*tc8to>U%*fc*n 
fc 0 ^ C0^£\ CMC-A g t CMC-G a 

jtSSteteifc^-C* CMCilt©MSa«il^>i-cA 30 
[0 0 8 8] (ft&tt 2 8 ) *MRS*£ * ^R^Ifttn 

l — TPfiRL*:&, KJ*M2T«*Lfc*«S!CMC- 
Ag (DS = 0. 5 5,«tt»0. 6 5%) O&WK 

tfSsfflftSrtTofco 7 B&iBtt&tn 4 PSig«(D^*Sr 
^ 1 0 (c^-fo 
[0 0 8 9] (tfc65E0lj7) «?»e*lCJ:*BS*»tfl4ia* 

#JI*r4MSe**r«v*TIB»U *J|0|ftll*iMft L 

r OftUloXBlcHifiM 2 "CKi^ LfcSSffiM CMC - A 

g (DS = 0. 5 5, «^W^0. 6 5%) (Dmmfc* 50 



tfcmW-l 0-1897 

24 

i 0(c^-r o 



[00 9 0] 

imi o] 













mm 










2 8 


6 


7 


IK 


W (g/n z ) 


mzm 

(&tt) 


64 
(3 5 9) 


CMC- 


-Ag 








&faE (g/m 3 ) 


4.61 


5.26 


4.61 




Ags&tafl (mg/n 2 ) * 


3 0. 0 




Aspergil lus 
niger 


7Bfc 


O 


A 


A 


1 4B& 


A 


A 


X 


Aspergillus 
fumigatus 


7Bfc 


O 


A 


A 


1 4B« 


A 


A 


X 



[00 9 1] (*£*) itmm 6 lc*t Lx ft*MtttR*fC& 

^tyi:j;i9CMC-Agto^tyWI:i(:M 
[0 0 9 2] y>8*^'>!)A|j:^Dyy>ftySr»M 

«|15-2lRtJ ! 2 6-2 7 iB«Oift«r»!»l» y 

[0 0 9 3] (%ffi«2 9-3 2) *»C*3«tS«, X 

^^/Wb = — f tttfflb, Sig#J 5 Ett<Z>Xfl| 
SCMC-Ag'Ca (DS = 0. 5 6, ffi^*0. 
2 8%, ^/u^^^^mi. 3 2%) «r*ll«clMc 
Ofi^LfctO^, 7^tH:3-hI125Mm 
tttSiifcftlLfc. rftfc* #fl;7 0g/m 2 Xtt 
fi5 0g/m 2 <n$yy htt4rW9^to*/t. »btt 

■*tLT7^*^--*- TUA2 3 4 (As 
pergillus niger TUA234) fcfflV>rBS36»rf»»*:fTo 
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(14) 



$tffl¥-l 0-1897 



25 

fc. 1 4 BfiilB&£>»A«rft l a [z^-f 0 

[0 0 9 4] (Jfci6SE#J 8 - 1 1) *Rfc*3tt*3fi«3!C 
MC-Na^O 

mmm 29-32 icgstt^^&^^-p r , m^m i tcia . 

tOWSICMC-Na (DS = 0. 5 5%)XttS» 
«2t£lBfc0>*«8!CMC-Ag (DS = 0. 5 6% 
«S-^T*0. 2 9%) «1 1 lCfE«0&£teffiLT, * 



25 



• TU A 2 3 4 (Aspergillus niger TUA2 

34) fcffl^TBS*»tm*&fTofc. 14 0Si&^(O^m 

£^ 1 1 ic^-r 0 

[0 0 9 5] 

Kill 























2 9 


3 0 


8 


9 


3 1 


3 2 


1 0 


1 1 




359 


359 


?77h*fcBiFfi(g/m a > 


70 


50 


70 


70 


70 


50 


70 


70 








CMC-Ag • Ca, CWC-Ag, 
Xii CMC-Ha 










Cg/IB 2 ) 


1&2 


13.2 


ia2 


ia2 


11.8 


11.8 


11.8 


11.8 




Ag^EfDft 


(mg/m') 


37 


37 




38 


S3 


33 




33 






Cns/m») 


174 


174 






155 


155 








1 4B& 


O 


O 


X 


A 


o 


O 


X 





[0 0 9 6] *tiR#J 9, 11 Til, «-f 

9 — 3 2 TI4lR|-*WlPtT*/^!> A>f t^O#Sl: 

[0 0 9 7] 



[0 0 9 8] Afn^lliatB*^©^-/^^*;^ 

So 

50 [0 0 9 9] Sfctc, *m^*lt, lift, ffc 
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